M
any patients remain at high risk for diabetes complications because of poor glycemic control. [1] [2] [3] [4] Case management, defined as "the assignment of authority to a professional (the case manager) who is not the provider of direct health care, but who oversees and is responsible for coordinating and implementing care,"
5 is an effective intervention to improve glycemic control.
6-8
The use of nurses as case managers (NCMs) for patients with poor glycemic control follows the Chronic Care Model (CCM) of collaborative care in that a proactive approach is undertaken by the health care team to improve outcomes. 9 Similarly, the use of NCMs is aligned with the core principles of the Patient-Centered Medical Home (PCMH) model (e.g., enhanced access and coordinated and comprehensive care).
10,11
However, research findings have not always shown that NCMs improve clinical outcomes.
12
A recent evaluation of the Kaiser Permanente Northern California's care management program suggests that an important consideration for achieving success in clinical outcomes is ensuring that the NCM program encourages needed intensification of medication regimens for patients. 13 However, finding and hiring nurses previously trained in glucose pattern management, including having the knowledge to make specific recommendations about adjustment of hypoglycemic medications, may present a barrier to health care organizations seeking to implement an effective NCM program.
This article describes an internal training program for NCMs to improve glycemic control for patients in the Cleveland Veterans Administration (VA) health care system. This quality improvement (QI) training project allowed existing nursing staff members to become diabetes NCMs by providing them with the necessary skills to help address the growing gap between the care needs of patients with diabetes and the level of diabetes expertise available.
The Cleveland VA operates 12 community-based outpatient clinics in northeast Ohio, serving more than 20,000 veterans with diabetes. We recruited community-based outpatient clinic nurses who expressed a special interest in diabetes education and case management and tracked their utilization and patients' outcomes via an electronic diabetes registry.
14

Study Focus
We hypothesized that NCM care would achieve greater success than usual outpatient care in improving A1C levels among patients with persistent poor glycemic control. Table 1 summarizes the rationale, role definition, and patient-centered goals that were the foundation for obtaining buy-in from key stakeholders. Table 2 outlines elements of the program and highlights components of the CCM and PCMH model addressed.
QI Intervention: NCM Program
An experienced certified diabetes educator (CDE) who is a nurse practitioner in the endocrinology section of the Cleveland VA trained each NCM in weekly sessions that included review and discussion of actual patient charts and glucose data. The CDE mentored each NCM in the core principles of diabetes selfmanagement education (DSME) and glucose pattern management, including medication adjustment. 15 NCMs were encouraged to study for the CDE exam 16 and were given time to attend an annual day-long Cleveland VA retreat on DSME.
Integral to all NCM-patient encounters was DSME and discovery of barriers to self-care. NCMs were trained in clinical protocols developed by the endocrinology section in concert with the Cleveland VA Skeggs Diabetes Center (Tables  2-4) . Although the targeted population was patients whose A1C levels were ≥ 9.0%, the NCMs also worked with any patients as requested by primary care providers.
Research Design and Methods
This was a retrospective, observational study of a QI intervention. The data source was the VA Integrated Service Network 10 (VISN 10) electronic diabetes registry. The study High-risk patients (A1C ≥ 9% or experiencing hypoglycemia) have complicated care needs that consume and/or are inadequately addressed during visits with primary provider.
High-risk patients require expertise beyond some providers' areas of expertise.
High-risk patients would benefit from increased contact and monitoring, which primary providers cannot provide without substantial costs to other patients and the health care system.
There are a limited number of specialists to address the needs, and expanding their role or numbers would be an expensive strategy.
NCMs can help build team-based care to support primary providers and assure adequate, continuous tailored care for patients.
NCMs are not meant to replace primary provider visits but to enable more effective and efficient care of the whole patient.
Role Definition a
The primary functions of this position are treatment planning, glucose monitoring, medication regulation and titration, and close observation of patients' progress through telephone and face-to-face encounters.
The primary responsibility of this position is to work closely with diabetic patients on lifestyle and medication management practices that will improve clinical outcomes.
An essential element of this position is helping patients understand and accept responsibility for the management of their diabetes and related health problems.
The diabetes NCM promotes informed patient choice and self-directed decision-making by emphasizing the importance of diabetes self-management through education.
The diabetes NCM uses outcome results to guide the development and implementation of new strategies and teaching methods.
The diabetes NCM collaborates with primary care and specialty care providers to develop protocols and individualized treatment plans that promote coordinated continuity of care.
The diabetes NCM must possess a high level of diabetes clinical practice, interpersonal relationship, and leadership skills to positively affect diabetes care for adult and aging patients.
Enhanced Capabilities to Provide Patient-Centered Services Goals
NCMs enable practices to enhance access to care for patients.
NCMs align with adult learning theory (i.e., adults learn best via problem-based learning and problem-solving that is directly relevant to the individual learner).
The patient apprenticeship to learn self-management provides unique and ideal pairing of education and medical management to benefit the patient; NCMs engage patients in problem-solving the management of their own daily glucose patterns in real-time at a faster pace than is typical for medical practice relying solely on appointments with experts and/or primary care providers. Provide and explain medication management algorithm (Table 3) ; the introduction of bedtime insulin was encouraged when sulfonylureas and biguanide therapy no longer kept blood glucose levels in the target range Decis Sup; CInfoS
Q&S (IT)
Trained on safe titration of insulin and lab work necessary to monitor glucose management; PCP needs to sign-off on medication adjustments 
Time-dependent variables
For NCM patients, the index date was the date of each patient's first visit to the NCM. For UC patients, the index date was defined as 1 October 2004 -the median of all index dates for the NCM group. The mean baseline A1C value was the average of all A1C values for each patient for 12 months up to and including the index date. The mean follow-up A1C value was the mean of all A1C values within the 12 months following the index date.
Statistical methods
Each patient's A1C values were averaged across the 12-month baseline and follow-up periods to minimize bias induced by seasonal shifts in glycemic control 17 and regression to the mean. Statistical analysis used Student's t test and χ 2 analysis. Statistical software was SAS (Cary, NC), V 9.1.
Study Results
Forty-one percent (647/1,567) of NCM patients were taking insulin at baseline compared to 25% (2,080/8,290) of UC patients (P < 0.01). During follow-up, an additional 14% of the A. Priority will be given for individual case management when A1C is ≥ 9%. A list of veterans per site will be given to the case managers by the Louis Stokes Cleveland Department of Veterans Affairs Medical Center Skeggs Diabetes Center. Referrals by providers to the case manager of veterans with A1Cs < 9% will be scheduled for diabetes class, nutrition education, group management, or individual management as determined by the NCM as needed. Veterans experiencing low blood glucose will ALWAYS be seen individually to remedy this dangerous situation. 1. Refer patients with A1Cs > 9% for nursing care management for 6 months maximum or until they meet individualized goal A1C based on risk, or whichever occurs first. Case management is meant to be comprehensive and will include dietitian consults at the discretion of the nurse. 2. Refer patients with any value A1C who need direction/guidance/skills for starting insulin for nursing case management for 6 months maximum, or until they meet individualized goal based on risk, or whichever occurs first. The NCM will coordinate/schedule the dietitian consult needed for any insulin start. NCMs will titrate insulin prescribed by the primary care provider in 10-20% increments every 3-7 days until the daily glucose pattern shows the best effect. If changes are needed in the type of insulin, the nurse will review the patient data with the primary care provider and help to design a new treatment plan. 3. Refer patients with recurrent hypoglycemia for follow-up with the NCM until the hypoglycemia ceases. 4. Refer patients with A1C levels ≤ 9% to be scheduled by the nurse to attend group diabetes education classes and individual visits with the dietitian. This includes all newly diagnosed patients with A1C levels < 9%, as well as others. (Note: The extra attention to the patient resulting from having the nurse coordinate classes and dietitian consults will likely result in higher show rates, so it is probably worth the effort to have the nurse coordinate this and call patients, rather than just handing class information to patients. Making it easy for primary care providers to refer to a single person [the nurse] is likely to result in higher rates of referrals to the classes. The nurse is the most likely provider to persuade the patient to see the dietitian.) 5. The nurse will encourage all patients to attend group diabetes education classes and individual visits with the dietitian. 6. If patients have an A1C of 8% and are appropriate candidates for class education, they will be given this intervention first, before individual case management is provided.
NCM patients started insulin compared to 6% of UC patients (P < 0.01). A greater percentage of NCM than UC patients had mean baseline A1C levels ≥ 9% (39 vs. 25%, respectively). Among patients whose mean baseline A1C was ≥ 9%, NCM patients did not differ from UC patients in mean baseline A1C value (10.4 + 1.4 vs. 10.3 + 1.2%, P = 0.14) (Figure 1 ). However, during follow-up, NCM patients improved their A1C values to a slightly greater extent (9.1 + 1.6 vs. 9.4 + 1.6%, P < 0.01). By October 2006, the NCMs had seen a cumulative total of 3,842 unique patients at least once, representing 22% of patients with diabetes in the Cleveland VA system. Interviews with the NCMs indicated improved job satisfaction; they appreciated the new NCM role as providing a meaningful intervention In addition, registered dietitians at the clinic sites who also teamtaught the diabetes classes and saw patients for medical nutrition therapy were motivated by the success of the program. An additional six dietitians have become CDEs as well. Together with the primary care providers, they developed a comprehensive team approach to the delivery of diabetes care.
Conclusions
To serve the increasing number of patients with high-risk diabetes within the Cleveland VA, a systemlevel change was needed consistent with CCM and PCHM models. We demonstrated that NCMs who were recruited and trained from within our own pool of clinic nurses achieved meaningful improvement in glycemic control despite caring for patients with greater severity of diabetes. The NCM program is well accepted, as demonstrated by the growth in numcontinued on p. 31 Table 3 . Diabetes Nurse Educator Protocol for Case Management F. For type 1 diabetes, calculate 0.4-0.5 units/kg body weight to find the starting total daily dose of insulin. Half should be basal (glargine) and half should be divided into daily mealtime insulin (aspart). Correction scale should start at < 80 mg/dl, subtract 1 unit at mealtime; for glucose 150-200 mg/dl, add 1 unit to mealtime dose; for glucose 201-250 mg/ dl, add 2 units at mealtime; for 251-300 mg/dl, add 3 units at mealtime; for > 300 mg/dl, add 4 units at mealtime.
G. Suggested algorithm for blood glucose control in type 2 diabetes: 1. Diagnostic criteria: refer to American Diabetes Association guidelines 2. Lifestyle counseling (~ 3 months) a. Weight loss b. Increase activity (unless overt and symptomatic cardiac disease) 3. Add metformin (usually first, especially if obese and serum creatinine is < 1.5 mg/dl in men or add sulfonylurea) 4. Add sulfonylurea (especially if thin) or metformin (especially if obese and serum creatinine is < 1.5 mg/dl in men) 5. Add (without stopping oral medications) NPH/glargine insulin at bedtime if morning blood glucose is high. If NPH insulin, consider titrating up to 30 units every night, then switch to morning and bedtime NPH)
H. Suggested algorithm for initiating and titrating basal (NPH or glargine) insulin by diabetes educators for veterans with type 2 diabetes only: 1. Position: adding bedtime NPH or glargine insulin is an effective way to reduce hyperglycemia when oral agents are no longer sufficient. Diabetes educators are a vital link for providers and veterans in making a smooth transition to this new and important step of quality diabetes care. Veterans may present with misconceptions and fears that educators can help mitigate. Additionally, educators can provide preventative hypoglycemia education and supportative help in titration of the insulin until fasting target goals are met. 2. Protocol:
• Bedtime insulin will be initiated only if morning blood glucose levels are consistently > 140 mg/dl.
• Initial starting dose of bedtime NPH or glargine insulin will be the lowest dose of either 10 units or 0.1 units/kg body weight, rounded up to the nearest full unit (e.g., 78 kg × 0.1 units/kg = 7.8, rounded to 8 units; this is < 10 units, so the patient will start at a dose of 8 units at bedtime). • Veterans will be instructed to take their insulin right before bedtime (ideally, between 9:00 p.m. and midnight).
• Veterans will be discouraged from having a bedtime snack at the same time as their insulin because this will minimize the desired impact of the insulin on fasting glucose levels.
• Hypoglycemia precautions will be taught at the initiation of bedtime NPH or glargine; this will include the 15-15 rule (15 units of glucose, wait 15 minutes, and recheck blood glucose). Titration of NPH or glargine insulin will be based on morning fasting glucose levels if insulin is given at bedtime. • Titration of the NPH or glargine insulin can be made slowly and safely by increasing the dose by 2 units every 4 days as long as there are no low blood glucose levels (< 70 mg/dl) and fasting blood glucose levels remain > 130 mg/dl. • Veterans may increase their own insulin by 2 units per week if their morning blood glucose levels remain > 130 mg/dl without hypoglycemia (< 70 mg/dl) and the educator believes the veteran is capable of making this adjustment correctly and safely. Written instructions about titration must accompany the veteran home. • Educators will be aware of the delayed effect of vigorous exercise on lowering blood glucose levels, often through the night. If veterans initiate exercise while starting bedtime NPH or glargine insulin, blood glucose levels may fall. Education about the glucose-lowering effect of exercise will be provided to veterans. If hypoglycemia (< 70 mg/dl) occurs during titration of bedtime NPH or glargine insulin, the primary care provider will be notified and the dose of bedtime NPH or glargine may be decreased by 20% (example: 20 units of bedtime NPH or glargine will be decreased to 16 units). If a blood glucose of < 60 mg/dl occurs, the primary care provider will adjust the insulin.
• Titration increases will be made no more frequently than once every 4 days by the diabetes educator or weekly by the veteran. • Veterans will be given the local advice nurse telephone number for 24-hour emergency access. 18, 19 we found NCMs to be enthusiastic about their new role and CDE status. NCMs have now been trained to perform diabetic foot screenings and to monitor and refer patients for annual eye exams, enabling our system to implement new aspects of comprehensive and coordinated care.
Although the success of our NCM program depended on the talent and leadership of the nurse practitioner CDE who led the program, the administrative support for necessary training and mentoring time for each NCM was essential. One of the benefits of an internal training program is that the NCMs not only form natural teams with the primary care providers in their clinics, but also function as a highly motivated team of experts within the Cleveland VA. We conclude that the diabetes NCM program has enhanced access to intensified care for diabetic patients with poor glycemic control and has improved glycemic outcomes in the Cleveland VA system.
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